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doi:10.1016/j.kjms.2012.04.028Abstract This study’s aim is provide an overview of the patients who suffered spinal cord
injury (SCI) after the magnitude 8.0 Wenchuan earthquake, including each patient’s demo-
graphic and epidemiological characteristics, bladder management status, and quality of life
(QOL). We also assessed the relationships between bladder management methods, symptom-
atic urinary tract infection (SUTI), and QOL. Two years after the 2008 Wenchuan earthquake,
a cross-sectional face-to-face survey was conducted on 180 patients with SCI. A self-
administered questionnaire and the WHOQOL-BREF assessment were used to assess injury-
related information, bladder management methods, and SUTI. Statistical analysis was
performed using the Chi-square test and analysis of variance. A p value <0.05 was considered
statistically significant. This study found that a male-to-female ratio of approximately 1.2:1,
including 98 (54.4%) male patients and 82 (45.6%) female patients. Thoracic-level injuries were
seen in 82 patients (45.56%), 60 (33.33%) patients had lumbar-level injuries, 18 (8.33%)
patients had thoracolumbar-level injuries, and a small number of patients had cervical- or
sacral-level injuries. Sixty-two patients (34.44%) demonstrated normal voiding, 65 (36.11%)
required manually assisted voiding, 29 (16.11%) required catheterization, and 24 (13.33%) used
aurine-collecting apparatus. The prevalence of SUTI was 43.89%. Patients who emptied their
bladder via manually assisted voiding, catheterization, or with the use of a urine-collecting
apparatus demonstrated higher rates of SUTI compared with patients who voided normally
(p < 0.05); the patients who required catheterization had higher rates of SUTI compared with
patients who required manually assisted voiding (p < 0.05). When manually assisted voiding
and catheterization were compared with the use a urine-collecting apparatus, no statistically
significant differences were observed in terms of the risk of developing SUTI. The patients in
this study demonstrated low scores on the WHOQOL-BREF physical domain (11.61  3.80),
psychological domain (10.11  3.63), social domain (11.46  2.84), and environmental domain
(11.86  2.51). The patients who reported normal voiding also demonstrated the best QOL inof Urology, West China Hospital of Sichuan University, Guoxue Xiang 37, Chengdu 610041, China.
om (H. Shen).
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614 D.-Y. Luo et al.terms of physical, psychological, and social component scores (p < 0.05). In conclusion, the
percentage of women in this study is higher than that reported in other studies on traumatic
causes of SCI. Patients who suffered SCI following the Wenchuan earthquake demonstrate poor
bladder management status and are unable to take advantage of urodynamic testing that is
used to monitor the functional state of the bladder. This study’s findings indicate that bladder
management methods influence the rate of SUTI and the QOL of patients with SCI. Caring for
SCI patients following a disaster requires comprehensive long-term planning. Bladder manage-
ment of patients with SCI is essential for improving the QOL of these patients.
Copyright ª 2012, Elsevier Taiwan LLC. All rights reserved.Introduction
This study was conducted on 180 patients who suffered
spinal cord injuries (SCI) in the Wenchuan earthquake,
which registered 8.0 on the Richter scale and affected
southwestern China on May 12, 2008. In that earthquake, at
least 69,227 people died and 374,640 people were severely
injured. The total infrastructure damage has been esti-
mated at upwards of US $150 billion [1]. SCI can have
a severe impact on patients and their families because of
the physical and psychosocial effects of this injury.
Neurogenic bladder caused by SCI affects the storage and
voiding phases, resulting in lower urinary tract dysfunction,
and urinary tract infection (UTI) is the most frequent
medical complication reported in patients with neurogenic
bladder dysfunction [2]. It has been reported that SCI
patients with bladder problems often have a lower quality
of life (QOL) [3]. However, no published study has examined
the relationship between bladder management methods
and health outcomes among patients who suffered SCI as
a result of a natural disaster, such as an earthquake.
Earthquakes cause large numbers of casualties in a short
period of time. For patients with SCI, the added strain on
the healthcare system during a mass casualty event influ-
ences medical decision-making, such as choices regarding
bladder management. Given the large number of people
with new SCI, the need for SCI expertise is evident, and
education regarding the unique complications of SCI and
the application of appropriate rehabilitation and tech-
nology is critical. During disasters of this type, local
healthcare providers and families bear the greatest burden
when caring for these patients. This study’s aim is to
provide an overview of the demographic and epidemiolog-
ical characteristics, bladder management status, and QOL
of patients with SCI as a result of the 2008 Wenchuan
earthquake. This study also assesses the relationship
between bladder management methods, symptomatic
urinary tract infection (SUTI), and QOL. This information
could aid in the adoption of the proper interventions
needed to improve bladder health and more effectively
utilize available healthcare providers and resources.Materials and methods
Patient recruitment and data collection procedures
A cross-sectional, face-to-face survey was conducted 2
years after the 2008 Wenchuan earthquake. A total of 180patients who suffered from SCI in Sichuan province were
included in the study. All of the investigators were trained
in the relevant skills and technology for the rehabilitation
and bladder management of patients with SCI. Patient
addresses and telephone numbers were obtained from the
ministry of health of Sichuan province, the administrative
departments of Sichuan province, and local hospitals.
Measurements
The WHOQOL-BREF assessment and a self-administered
questionnaire, which included questions about demo-
graphics, injury-related information, bladder management
methods, and SUTI, were administered, requiring approxi-
mately 30 minutes to complete. The demographic and
injury-related variables consisted of age (in years), sex, and
level of SCI.
Using an established definition of SUTI in patients with
SCI [4], the primary outcome of SUTI was diagnosed by the
presence of significant bacteriuria ( 104 colony-forming
units [CFU]/mL) and pyuria (＞10 WBC/hpf) plus one or
more of the following clinical signs and symptoms for which
no other etiological cause could be identified: fever,
suprapubic or flank discomfort, bladder spasm, increased
spasticity, or worsening dysreflexia (which usually man-
ifested as an increase in blood pressure, headache, or
sweating above or below the level of SCI lesion).
The level of each SCI was clinically and radiographically
assessed, and injuries were graded on the basis of the
American Spinal Injury Association (ASIA) classification [5].
The management types were categorized as normal voiding;
manually assisted voiding, including Crede´ or Valsalva
maneuver and reflex trigger; catheterization, including clean
intermittent catheterization (CIC), in dwelling transurethral
catheterization (ITC), and indwelling suprapubic catheteri-
zation (ISC); or the use of a urine-collecting apparatus. The
WHOQOL-BREF assessment is a self-reported questionnaire
that contains 26 items. Translation was provided the WHO-
QOL China group in order to develop a linguistically and
culturally appropriate version for use in China, which
has since been revised and has been reported elsewhere [6].
Statistical analysis
Data entry, management, and analyses were conducted
using Windows Microsoft Excel (Windows Microsoft Excel,
Microsoft Corporation, Redmond,Washington, USA) and SPSS
11.5 (SPSS Inc., Chicago, IL, USA). Descriptive statistics and
Chi-square significance comparisons were used to evaluate
Table 1 Levels of the reported spinal cord injuries.
Level of Injury Patients
Cervical 6.67% (n Z 12)
Thoracic 45.56% (n Z 82)
Lumbar 33.33% (n Z 60)
Thoracic and lumbar 8.33% (n Z 15)
Cervical and thoracic 1.67% (n Z 3)
Lumbar and sacral 1.11% (n Z 2)
Cord contusion 3.33% (n Z 6)
Bladder management following spinal cord injuries 615the relationship between different bladder management
techniques and the risk of developing SUTI.
For the statistical analysis, the WHOQOL-BREF assess-
ment was first summarized as a 4-domain construct (phys-
ical health, psychological health, social relationships, and
environmental health) according to the guidelines of
WHOQOL-BREF [7]. All domain scores were calculated by
taking the mean score of all of the items included in each
domain and multiplying the scores by a factor of 4 [7].
Analysis of variance was subsequently used to determine
the significant interactions between each bladder
management methods and the scores on all of domains that
were investigated using WHOQOL-BREF. A p value < 0.05
was defined as statistically significant.E 17.22%
A 22.78%Results
The male-to-female ratio in this study was approximately
1.2:1, consisting of 98 (54.4%) male patients and 82 (45.6%)
female patients. Eighty-one patients (45%) were 41e60
years of age (Fig. 1). Eighty-two patients (45.56%) had
thoracic-level injuries, 60 (33.33%) had lumbar-level
injuries, 18 (8.33%) had thoracolumbar-level injuries, and
a few had cervical- or sacral-level injuries (Table 1). Forty-
one patients (22.78%) had ASIA grade A injuries, 18 (10.00%)
had grade B injuries, 16 (8.89%) had grade C injuries, 74
(41.11%) had grade D injuries, and 31 (17.22%) had grade E
injuries (Fig. 2). Sixty-two patients (34.44%) were able to
void normally, 65 (36.11%) required manually assisted
voiding, 29 (16.11%) required catheterization, and 24
(13.33%) used aurine-collecting apparatus. The prevalence
of SUTI was 43.89% (Table 2).
As shown in Table 3, patients who required manually
assisted voiding, catheterization, or a urine-collecting
apparatus reported higher rates of SUTI than patients who
voided normally (p < 0.05). Patients who required cathe-
terization had higher rates of SUTI than patients who
required manually assisted voiding (p < 0.05). However,
patients who used a urine-collection apparatus did not
report significantly different rates of SUTI than patients
who required manually assisted voiding or catheterization.
The patients in this study demonstrated low scores on
the WHOQOL-BREF, including physical domain scores of
11.61  3.80, psychological domain scores of 10.11  3.63,
social domain scores of 11.46  2.84, and environmental
domain scores of 11.86  2.51. The WHOQOL-BREF scores
of the SCI patients who required different bladder
management methods are shown in Table 4. Significant
differences in terms of physical health, psychological15
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Figure 1. Age distribution of patients.health, and social relationships can be seen (p < 0.05).
Patients who reported normal voiding demonstrated the
best results (i.e., highest scores) in all of the above-
mentioned domains.
Discussion
During the past 20 years, natural disasters have claimed
more than 3 million lives worldwide, affected at least 800
million people, and resulted in property damage exceeding
US $500 billion [8]. In terms of loss of life and assets,
earthquakes are the most harmful natural disasters [9]. SCI
is frequently reported following earthquakes [10]. SCI is
one of the most devastating of alltraumatic events and
often causes the loss of some or all of an individual’s
sensation and movement [11].
Epidemiological studies on SCI in both developed and
developing countries have consistently reported male-to-
female ratios ranging between 3:1 and 8.3:1 [12,13].
However, following earthquakes, the percentage of women
with SCI is higher than that reported following other trau-
matic causes of SCI. Maruo and Matumoto [14] reported
that 70% of patients with spine fractures in their study were
female. In this study, the male-to-female ratio was
approximately 1.2:1. This difference may be due to
behavioral and occupational risk factors that generally
increase the risk of SCI in men. However, this natural
disaster, which occurred during the middle of the day when
most Chinese women were at home, resulted in a higher
percentage of women being injured. The majority of the
patients in this study were 41e60 years of age.
SCI following an earthquake is primarily due to being hit
by falling debris while sitting or standing [14]. RathoreD 41.11% C 8.89%
B 10.00%
Figure 2. Grading according to the American Spinal Injury
Association scoring classification.
Table 2 Correlation between SUTI and the type of bladder management.
Bladder management technique Patients (n) Patients (n)
Rate of SUTI
Normal voiding 34.44% (n Z 62) 17.74% (n Z 11)
Manually assisted voiding 36.11% (n Z 65) 47.69% (n Z 31)
Crede´ maneuver 21.67% (n Z 39) 35.90% (n Z 14)
Valsalva 11.11% (n Z 20) 60.00% (n Z 12)
Reflex trigger 3.33% (n Z 6) 83.33% (n Z 5)
Catheterization 16.11% (n Z 29) 72.41% (n Z 21)
CIC 6.11% (n Z 11) 81.82% (n Z 9)
ITC 6.11% (n Z 11) 63.64% (n Z 7)
ISC 3.89% (n Z 7) 71.43% (n Z 5)
Urinal collecting apparatus 13.33% (n Z 24) 6.67 (n Z 16)
Abbreviations: SUTI, symptomatic urinary tract infection; CIC, clean intermittent catheterization; ITC, indwellingtransurethral cathe-
terization; ISC, indwelling suprapubic catheterization.
616 D.-Y. Luo et al.et al. [15] reported that 89.3% of persons injured in October
2005 earthquake in Northern Pakistan earthquake devel-
oped paraplegia, suggesting that either the number of
persons with cervical injuries was low or that persons with
tetraplegia did not survive long enough to make it to an SCI
healthcare facility. Maruo and Matumoto [14] reported that
the most common levels of injury among earthquake
survivors in their series were T12 (29%) and L1 (29%). Our
data are consistent with previous studies: namely, 45.56%
of patients (n Z 82) had thoracic-level injuries and 33.33%
(nZ 60) had lumbar-level injuries. Our data also show that
compared with other patients who require bladder
management, patients who are able to void normally
suffered lower level and lower grade injuries. According to
the ASIA scoring classification, grade D was the most
common grade of SCI among the survivors of this earth-
quake (41.11% of patients; n Z 74). However, there is
a paucity of data regarding the expected level and severity
of injuries after this event, preventing the determination of
whether the mechanism of injury or other factors regarding
extrication and in-field care led to the particular charac-
teristics of the SCI survivors reported in these studies.
Urological dysfunction is an important issue for patients
with SCI. An earlier study recommended that the choice of
the bladder management technique should consider many
factors, such as age, patient preference, financial
concerns, functional status, and patient motivation [16].In
our study, only 34.44% of patients with SCI reported normal
voiding, and 65.56% patients required specific bladder
management techniques to facilitate emptying.
UTI is a common problem among patients with SCI,
accounting for 67.1% of complications followingTable 3 Correlation between the rate of SUTI and the type of
Bladder management Patients
SUTI non-SUTI
Normal urination 17.74% (n Z 11) 82.26% (n Z 5
Manually assisted voiding 47.69% (n Z 31) 52.31% (n Z 3
Catheterization 72.41% (n Z 21) 27.59% (n Z 8
Urine-collecting apparatus 66.67% (n Z 16) 33.33% (n Z 8
Abbreviations: SUTI, symptomatic urinary tract infection.nontraumatic and traumatic SCI [17]. In this study, the
prevalence of SUTI was 43.89%. Certain structural and phys-
iological factors, such as bladder overdistention, vesicoure-
teral reflux, high-pressure voiding, large postvoid residuals,
stones in the urinary tract, and outlet obstruction, increase
the risk of infection. The method of bladder drainage also
influences the risk of UTI, and most persons with SCI and an
indwelling urinary catheter developed a UTI. About one-third
of SCI patients in this study used urethral or suprapubic
indwelling catheterization. From the moment the urethral
catheter is introduced, the incidence of bacteriuria is 5e10%
per day [18]. Almost all of the complications of urinary
catheterization are the result of subsequent bacteriuria [18].
CIC has been shown to be the safest bladder manage-
ment method for patients with SCI in terms of urological
complications [19]. Published studies suggest that the main
advantage of CIC is that it is the most effective method of
providing bladder management in terms of renal protec-
tion. However, it is not widely accepted in China. Incon-
venience and the difficulty of performing the technique are
the main reasons. Furthermore, basic healthcare providers
have limited knowledge regarding bladder management
after SCI and lack sufficient materials and staff resources to
use CIC as a method of bladder management. In our study,
the overwhelming number of patients with SCI lived in
remote villages with bad transportation systems and scarce
health resources. Most of these patients lacked adequate
education regarding bladder management, and the number
of patients who were fit to receive CIC were reluctant to
use this method of bladder management.
Our data show that patients who empty their bladder by
CIC demonstrate a high incidence of UTI. Barnes et al. [20]the bladder management.
1  2 1  3 1  4 2  3 2  4 3  4
p (Chi-square test)
1) 0.000 0.000 0.000 0.026 0.112 0.650
4) <0.05 <0.05 <0.05 <0.05 >0.05 >0.05
)
)
Table 4 The results of WHOQOL-BREF: comparisons in quality of life in SCI patients (nZ180) using various bladder
management methods.
Bladder management
methods
N Physical health
M  SD
Psychological
health M  SD
Social Relationship
M  SD
Environment
M  SD
Normal voiding 62 13.64  1.77 12.56  1.18 13.08  1.22 12.57  1.43
Crede´ maneuver 39 10.53  2.65 9.23  2.11 10.99  1.93 11.46  2.11
Valsalva 20 12.34  3.07 9.55  2.89 10.73  2.01 11.49  0.89
Reflex trigger 6 11.37  2.54 9.12  1.56 10.45  1.02 11.87  1.32
CIC 11 9.89  1.78 8.55  2.03 9.34  0.72 12.27  2.10
ITC 11 9.76  1.53 8.79  2.14 9.87  1.12 11.48  1.78
ISC 7 10.01  2.20 7.94  1.46 9.99  1.31 11.82  2.01
Urinal collecting apparatus 24 9.67  1.12 7.89  1.41 11.02  2.01 10.98  1.12
P value* 0.012 0.001 0.023 0.07
<0.05 <0.05 <0.05 >0.05
Abbreviations: CIC, clean intermittent catheterization; ITC, indwelling transurethral catheterization; ISC, indwelling suprapubic cath-
eterization. M  SD, mean  standard deviation.*P-values were computed by general linear model (GLM) with sex, age and severity of
spinal cord injury as adjusted variables.
Bladder management following spinal cord injuries 617found that urinary complications, mostly UTI, occurred in
75% of patients. Deficiency in manipulation skills and bad
personal hygiene may have contributed to the higher rate
of UTI. Our results may also have been influenced by
statistical bias due to the small sample size. Moreover,
a portion of our patients used a single-use catheter for 3e7
days. Convincing patients who are suitable for CIC to accept
this bladder management method, and appropriately
training these patients in order to prevent side effects, is
a major challenge for Chinese urologists.
In this study, 21.67% of SCI patients preferred the Crede´
maneuver to expel urine, but a number of SCI patients
(13.33%) with small-volume bladders preferred condom
collector bags (for men) or a diaper (for women). The
Crede´ maneuver is a simple and effective voiding tech-
nique for managing patients with a flaccid bladder, large
bladder capacity, low bladder storing pressure, or an
incompetent or relaxed external and/or internal urethral
sphincter [21]. However, the Crede´ maneuver, even when
used to treat large-volume flaccid bladders, can cause
renal damage, and is not safe for long-term use, especially
in men [22]. Patients with suprasacral injuries often
demonstrate detrusor hyperreflexia and detrusor
sphincter dyssynergia (DESD), thereby resulting in an
elevated voiding pressure [23].
SCI can result in severe physical and psychosocial limi-
tations and can affect the QOL of individuals and their
families. The patients assessed in this study had low
WHOQOL-BREF scores. Mental health status was also found
to be associated with the deprivation of basic goods and
services, traumatic events, and fear and uncertainty among
displaced and crisis-affected populations [24]. These
patients experienced a significant amount of emotional
distress and many social, physical, and functional prob-
lems. However, there was no difference between SCI
patients and normal persons on the environmental domain
of the test. SCI can have a significant impact on the QOL of
both patients and their families. QOL may be influenced by
a variety of factors, such as family support, ability to adjust
and cope, productivity, self-esteem, financial stability,
education, and their physical and social environment [25].In this study, patients who reported normal voiding
demonstrated the best QOL in terms of the physical,
psychological, and social component scores, but not in
terms of the environmental component score.We also
observed that the indwelling catheterization methods were
associated with poorer reported emotional conditions and
personal interactions, possibly resulting from obstacles
to the patients’ physical contact with their partners.
Oh SJ et al. [26] also found that patients who are unable to
independently perform catheterization are at a higher risk
of depression compared with those who are unable to
perform self-catheterization. Bladder dependence does,
indeed, have a negative impact on several QOL domains
among individuals with SCI.
An earthquake that results in a large number of people
with new SCIs will add stress to any healthcare system. It is
important for Chinese healthcare providers to consider
how our medical and rehabilitation systems of care would
fare under these circumstances. The importance of
educating local healthcare providers on issues regarding
the care (both in the field and throughout the course of
hospitalization and rehabilitation) of patients with SCI is
clear. One feasible solution is to have patients participate
in an educational program run by nurses who have been
trained by experts in SCI care. The long-term and
systematic care of patients living in remote village
remains problematic. However, this approach is an
essential part of SCI care and is necessary for ensuring that
the initial medical and rehabilitation efforts will have
long-term benefits in China.Study limitations
Although we made a thorough effort to evaluate all of the
patients who sustained an SCI during the 2008 Wenchuan
earthquake, some patients could not be located, meaning
that this sample may not completely reflect the demo-
graphics, epidemiological characteristics, or the QOL
among all patients with SCI following the Wenchuan
earthquake.
618 D.-Y. Luo et al.Conclusion
The percentage of women in this report is higher than
percentages previously reported in other studies on trau-
matic causes of SCI. Patients who suffered SCIs in the
Wenchuan earthquake demonstrated poor bladder
management status and lacked access to the urodynamic
testing needed to monitor the functional status of the
bladder. Bladder management methods can have a major
influence on the risk of SUTI, as well as the QOL of patients
with SCI, and bladder management is essential for health-
care planning after a catastrophe. Also, providing educa-
tion to the healthcare providers is essential for the
construction of comprehensive long-term care plans that
could improve the QOL of patients with SCI.
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